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Abstract of JP9022298 
PROBLEM TO BE SOLVED: To simply and 
surely recognize a sound pitch of a high level 
signal generated from a musical instrument, etc., 
by detecting a pitch of a signal waveform in each 
zero-crossing area and using the detected pitch 
as an evaluation reference to select a zero cross 
to be evaluated. SOLUTION: A pitch of a signal 
waveform is detected in each zero-crossing area 
and the detected pitch is used as an evaluation 
reference to select a zero cross to be evaluated. 
An inputted signal waveform is filtered by a low- 
pass filter 2 through an AID converter 1 . The 
output of the low-pass filter 2 is inputted to a 
computing unit 3 constituted of a zero-cross 
detector 3a and a steepness computing element 
3b. The zero cross detector 3a in the computing 
unit 3 detects the zero cross of the output of the 
low-pass filter 2 and the timing of the zero cross. 
The steepness computing unit 3b calculates 
steepness in the zero cross waveform at every 
zero crossing. 
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Partial English translation of JPA09-022298 
<paragraph 28> 

At this point, by setting 
5 D10=a1 - 10 
D21=A2-A1 
D32=A3-A2 

Dx=A2 / (A2 - A1 ) (distance between the zero-crossing point and the time 
point P2) 
10 then slope value D is 

D=(D21 + dx X D10 + (1 - dx) X D32) / 2. 

When it is desired to avoid floating-point arithmetic, it is acceptable to 
interpolate using integer calculation when simulating "oversampling" 16 
times. When the ratio between individual slope value is considered instead 
15 of absolute slope, one can avoid division by 2. In this case, the following 
can be set: 

dx = (a2 « 4)/(A2-A1) 

D = {dx X (A2 - AO) + (1 6 - dx) X (A3 - A1 )} 

Here, the symbol "«" indicates "left shift" of the binary number. Shifting 4 
20 bits to the left is equal to multiplying by 1 6, and at the time point of the 
zero-crossing, 
T = (lX«4)-dx 

Here, 1X is the sampling index number at the time point P2. The length of 
period is obtained from the difference in the consecutive zero-crossing 
25 points detected as shown. 
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